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percent	body	 fat	and	waist	circumference.	The	sample	 included	14	 female	softball	
players.	Paired	 t‐test	were	preformed	 to	compare	 fruit	and	vegetable	 intake,	body	
fat	 percentage,	 and	 waist	 circumference	 pre‐	 and	 post‐intervention.	 Linear	
regression	models	were	used	to	determine	correlations	between	change	in	fruit	and	
vegetable	consumption	and	body	fat	percentage,	and	change	in	fruit	and	vegetable	
consumption	and	waist	 circumference.	Results	 showed	 that	 an	 increase	 in	 fruit	 in	
vegetable	 consumption	 was	 associated	 with	 a	 significant	 increase	 in	 waist	










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	 n	 Minimum	 Maximum	 Mean	 Standard	
Deviation	
Waist	(cm)	 21	 62.33	 97.07	 74.13	 8.23	
Height	(cm)	 21	 160.0	 176.5	 168.04	 4.21	
Age	(years)	 21	 18.24	 21.48	 19.89	 1.17	
Percent	Body	Fat	
(%)	 21	 16.5	 38.0	 25.59	 5.78	











20	 0.76	 6.18	 2.66	 1.49	
Sum	of	Fruits	
(cups)	 20	 0.22	 3.21	 1.25	 0.80	
Juice	Intake	(cups)	 20	 0.0	 1.63	 0.35	 0.37	
Fruit	Intake	(cups)	 20	 0.11	 3.00	 0.90	 0.75	
Sum	of	Vegetables	
(cups)	 20	 0.28	 3.68	 1.40	 0.90	
Lettuce	Salad	
Intake	(cups)	 20	 0.03	 1.00	 0.31	 0.26	
Other	Vegetable	
Intake	(cups)	 19	 0	 2.25	 0.54	 0.59	
Tomato	Sauce	
Intake	(cups)	 20	 0.02	 1.00	 0.17	 0.22	
Vegetable	Soup	
Intake	(cups)	 20	 0	 0.5	 0.13	 0.17	
French	Fries	
(cups)	 18	 0	 0.25	 0.07	 0.07	
White	Potatoes	















	 n	 Minimum	 Maximum	 Mean	 Standard	Deviation	
Waist	(cm)	 17	 61.93	 94.23	 72.40	 7.96	
Height	(cm)	 18	 161.3	 175.3	 168.13	 3.55	
Age	(years)	 18	 18.47	 21.71	 20.13	 1.26	
Percent	Body	Fat	
(%)	 18	 14.0	 32.6	 23.07	 4.81	














16	 0.77	 5.45	 3.11	 1.30	
Sum	of	Fruit	
(cups)	 16	 0.17	 3.35	 1.61	 0.89	
Juice	Intake	
(cups)	 16	 0	 2.00	 0.31	 0.54	
Fruit	Intake	
(cups)	 16	 0.11	 3.000	 1.29	 0.83	
Sum	of	
Vegetables	(cups)	 16	 0.59	 3.52	 1.50	 0.83	
Lettuce	Salad	
Intake	(cups)	 16	 0	 0.79	 0.28	 0.21	
Other	Vegetable	
Intake	(cups)	 16	 0.16	 3.0	 0.81	 0.81	
Tomato	Sauce	
Intake	(cups)	 16	 0	 0.32	 0.12	 0.08	
Vegetable	Soup	
Intake	(cups)	 16	 0	 0.21	 0.08	 0.07	
French	Fries	
(cups)	 16	 0	 0.16	 0.05	 0.04	
White	Potatoes	


















Paired	t‐test	 n	 Mean	Difference Standard	Deviation	 Pr	>|t|	
Waist	November	2015	
17 ‐1.7318	 2.18	 0.0048
Waist	August	2015	
































Paired	t‐test	 n	 Mean	Difference	 Standard	Deviation	 Pr>|t|	
Sum	of	Fruit	November	2015 16 0.2514	 0.9354	 0.2994Sum	of	Fruit	August	2015	
Juice	Intake	November	2015	 16 ‐0.0478	 0.3356	 0.5776Juice	Intake	August	2015	



















2015	 16 0.1195	 1.0373	 0.6517
Sum	Vegetable	Intake	August2015	
Lettuce	Salad	Intake	November2015	 16 ‐0.0303	 0.2975	 0.6900Lettuce	Salad	Intake	August	2015	
Other	Vegetable	Intake	November	
2015	 16 0.2603	 0.8966	 0.2637
Other	Vegetable	Intake	August	2015	
Tomato	Sauce	Intake	November	
2015	 16 ‐0.0515	 0.2111	 0.3540
Tomato	Sauce	Intake	August	2015	
Vegetable	Soup	Intake	November	
2015	 16 ‐0.0324	 0.1767	 0.4747
Vegetable	Soup	Intake	August	2015	
French	Fry	Intake	November	2015	 14 ‐0.0136	 0.0654	 0.4509French	Fry	Intake	August	2015	































































































































0.23	 14	 0.484	 0.26	 0.81	 0.0794	
	
Participants	who	did	not	have	pre‐	and	post‐	data	for	the	fruit	and	vegetable	
screener	and	body	fat	percentage	were	excluded	from	the	correlation	test.	The	
correlation	of	body	fat	percentage	and	fruit	and	vegetable	intake	of	softball	players’	
presented	in	a	scatterplot	(Figure	4.1)	revealed	a	positive	correlation	between	the	
variables	(0.484).	
However,	the	correlation	between	fruit	and	vegetable	intake	and	percent	
body	fat	was	not	significant	(p=0.0794).		
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	Due	to	this	being	a	convenience	sample,	access	was	unable	to	be	provided	to	
review	the	change	in	dietary	intake	that	was	tracked	electronically.	Therefore,	these	
results	cannot	be	reported.		
CHAPTER	5:	DISCUSSION	
The	purpose	of	this	study	was	to	determine	if	offering	an	11‐week	nutrition	
curriculum	coupled	with	a	technology	component	increased	the	consumption	of	
fruits	and	vegetables	while	decreasing	waist	circumference	and	body	fat	percentage	
among	collegiate	softball	players.	This	study	compared	fruit	and	vegetable	intake	of	
softball	players	to	waist	circumference,	and	fruit	and	vegetable	consumption	to	
body	fat	percentage	both	before	and	after	the	offering	of	an	11‐week	nutrition	
curriculum	coupled	with	a	technology	component.	The	objective	of	this	study	was	to	
determine	if	there	was	an	impact	of	a	nutrition	curriculum	based	intervention	on	
fruit	and	vegetable	intake	on	percent	body	fat	and	waist	circumference	in	college	
athletes,	specifically	collegiate	female	softball	players.		
The	hypotheses	of	this	research	are	offering	an	11‐week	nutrition	curriculum	
will	decrease	body	fat	percent,	increase	the	intake	of	fruits	and	vegetables,	decrease	
waist‐circumference,	and	result	in	a	negative	correlation	for	changes	in	body	fat	
percentage	and	waist‐circumference	compared	to	fruit	and	vegetable	intake.	Based	
on	the	paired	t‐test,	both	waist	circumference	and	body	fat	percentage	had	a	
statistically	significant	decrease.	Most	research	will	demonstrate	that	an	increase	in	
fruit	and	vegetable	consumption	will	result	in	a	lower	body	fat	percentage	and	
waist‐circumference	due	to	replacing	high	caloric	foods	with	fruits	and	vegetables	
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	that	are	lower	calorie.	However,	in	this	research,	statistically	there	was	no	
significant	change	in	fruit	and	vegetable	intake.		In	the	fall,	softball	players	are	in	
training.		The	decrease	in	both	waist‐circumference	and	percent	body	fat	may	be	
more	reflective	of	the	training	level	than	fruit	and	vegetable	consumption.	
Over	the	11‐week	period,	the	participants	on	average	increased	their	intake	
of	whole	fruit	by	0.38	cups,	and	decreased	their	fruit	juice	intake	by	0.05	cups.	This	
reduction	of	juice	and	increase	of	whole	fruit	may	be	related	to	the	lesson	taught	
during	the	third	week	on	increasing	the	intake	of	fiber.		
Over	the	11‐week	period,	the	sum	of	fruit	and	vegetable	consumption	
increased	by	0.45	cups.	Although	not	statistically	significant,	is	still	encouraging	
particularly	when	coupled	with	the	change	in	seasons.	The	first	set	of	data	was	
collected	in	August,	which	is	still	a	peak	fruit	and	vegetable	season.	The	second	set	
of	data	was	collected	in	November	when	fresh	fruits	and	vegetables	are	not	as	
readily	available.	Unfortunately,	both	fruit	and	vegetable	consumption	continued	to	
remain	below	USDA	recommendations	for	this	age	range	of	females.	Fruit	intake	
was	1.61	cups,	while	the	USDA	recommendation	is	2	cups	(USDA,	2016).	Vegetable	
intake	was	1.50	cups	while	the	USDA	recommendation	is	2.5	cups	for	females	ages	
19‐30	(USDA,	2016).		
Linear	regression	models	were	also	used	to	determine	the	correlation	
between	a	change	in	body	fat	percentage	and	fruit	and	vegetable	intake,	and	a	
change	in	waist	circumference	and	fruit	and	vegetable	intake	in	softball	players.	
There	was	a	positive	trend	for	both	body	fat	percentage	and	fruit	and	vegetable	
intake,	and	waist	circumference	and	fruit	and	vegetable	intake.	However,	
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	statistically	only	the	relationship	between	waist	circumference	and	fruit	and	
vegetable	intake	was	significant.	As	fruit	and	vegetable	intake	increased,	waist	
circumference	increased.	Of	the	participants	included,	43%	were	freshman,	and	the	
duration	of	the	study	was	from	August	to	November.	Studies	show	freshman	year	of	
college	is	associated	with	the	greatest	gains	in	weight	and	body	fat	due	to	newly	
found	food	independence,	social	comparison	with	peers,	and	the	influence	of	friends	
and	family	(Smith‐Jackson,	2012,	Gropper,	2012).	It	can	be	assumed	that	for	many	of	
the	participants,	this	was	their	first	time	away	from	home	and	a	controlled	food	
environment.	This	may	have	impacted	the	results.		
		
LIMITATIONS	
The	study	had	several	limitations	that	could	have	affected	the	results	found.	
Participant	limitations	include	that	this	was	a	convenience	sample,	only	14	
participants	met	inclusion	criteria	and	43	percent	were	true	freshmen.		It	cannot	be	
assumed	that	these	collegiate	softball	players	represent	all	collegiate	softball	
players.	
	Other	limitations	included	that	data	was	not	available	for	participant	
attendance	nor	the	food	records	during	the	11‐week	intervention.	The	Fruit	and	
Vegetable	Screener	was	administered	in	two	distinct	food	seasons.		Anthropometric	
measurements	were	taken	in	two	dissimilar	performance	seasons.		
	For	these	limitations,	the	results	of	this	study	cannot	be	generalized	to	a	
larger	population.		For	future	research,	having	access	to	how	many	nutrition	lessons	
each	participant	attended,	food	logs,	and	exercise	logs	could	aid	in	knowing	if	
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	attendance	to	nutrition	lessons	is	correlated	to	changes	in	body	fat	percentage,	
waist	circumference,	and	fruit	and	vegetable	intake.		
	
CHAPTER	6:	CONCLUSION	
	 This	study	suggests	there	may	be	a	positive	trend	between	fruit	and	
vegetable	intake	and	waist	circumference,	and	fruit	and	vegetable	intake	and	
percentage	of	body	fat	among	these	female	softball	players	after	an	11‐week	
nutrition	curriculum	with	a	technology	component.	As	fruit	and	vegetable	
consumption	increased,	there	was	a	significant	increase	in	waist	circumference.	
Further	research	is	needed	to	determine	why	there	was	an	increase	in	body	fat	
percentage	and	waist	circumference	as	fruit	and	vegetable	intake	increased.		Ideally,	
a	decrease	in	waist	circumference,	body	fat	percentage,	and	increase	in	fruit	and	
vegetable	intake	can	play	a	role	in	optimizing	athletic	performance	among	collegiate	
athletes.	Since	this	study	did	not	control	for	the	number	of	sessions	the	athletes	
attended,	or	if	they	attended	any	at	all,	further	research	is	needed	to	determine	the	
effects	of	attending	nutrition	sessions	with	a	technology	component	on	fruit	and	
vegetable	intake,	waist	circumference	and	body	fat	percentage	among	female	
collegiate	softball	players.		
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